To determine if the increase in the number of neurons observed in the inferior colliculus (IC) of the adult gen&ically epilepsy-prone rat (GEPR) as compared to the Sprague-Dawley rat was present in the young GEPRs prior to the time at which seizure activity commences, brains from both types of rats 4-10 days of age were studied. A statistically significant increase in the numbers of small neurons occurred in the IC of the young GEPR. At 4 days of age, a 55% increase in the number of small neurons was found in the GEPR as compared to the Sprague-Dawley rat and at 10 days of age this increase was 105%. The numbers of the medium and large neurons were similar in the older group of rats. These data suggest that the increase in cell number observed in the adult GEPR is not compensatory to the seizure activity, but is genetically programmed.
increase of GABAergic neurons is probably related to the seizure activity in GEPRs because: (1) other brain regions did not display such a difference 18, (2) the IC is thought to be an important site for epileptogenesis 1.8-9.2° and (3) the IC shows electrophysiological abnormalities2.3. Although previous studies on focal models of epilepsy show a loss of GABAergic neurons t3-16, genetic models of epilepsy display increases in the number of GABA neurons in specific brain regions associated with the analysis of seizure stimuli 12.Is. If the increase in number of GABAergic neurons causes an increased inhibition of GABAergic neurons, then projection neurons would be disinhibited 12. This hypothesis has been proposed to explain epilepsy in genetic models which exhibit spontaneous seizures without the introduction of exogenous agents into the brain with concomitant glial scars. The present study was undertaken to determine if this increase in cell number was present in young GEPRs prior to the seizure state because the increased number of neurons in the adult IC of the GEPR may be a cause of the seizures or a compensatory mechanism for the seizure activity.
The GEPRs used in this study were from the same colony used in our previous study IS. The parents of the young GEPRs were tested and displayed maximal seizures 7. Four GEPRs and 5 Sprague-Dawley (SD) rats ranging in age from 4 to 10 days of age were deeply anesthetized with Nembutal and intracardially perfused with 0.9% saline followed by a 4% paraformaldehyde solution in phosphate buffer (pH 7.4). The brains were dehydrated in alcohol, embedded in paraffin and sectioned in the coronal plane on a rotary microtome at a thickness of 10 ~m. Every tenth section throughout the midbrain was stained with cresyl violet and analyzed. sentative 62,500/~m 2 grid in the ventral lateral portion of the central nucleus of the inferior colliculus (ICCN) throughout its rostrocaudal extent. Somata were classified as small (less than 15 ~tm in diameter), medium (15-25/~m in diameter) or large (greater than 25/*m in diameter) and the average cell number in each size group was tabulated, A grid reticule that was divided into 100 small squares was used to categorize the sizes of neurons. With the use of a 40x objective lens, the length of one side of a square was determined to be 25 ktm. Thus, neurons that had a longer diameter of half the size of a square or were classified as small; neurons that had diam one-half to a whole square were classified as n urn; and neurons that had diameters longer th square were classified as large. The criteria use~ the identification of neurons included distinct c plasmic boundaries, lucid nuclei and basophilic plasm and nucleoli. These features were used tc tinguish neurons from glia. For example, oligo drocytes are small (less than 10/~m) with deepl~ sophilic nuclei. Although astrocytes are simil~
Figs. I and 2. Photomicrographs of Nissl preparations of the IC. Fig. 1 shows the IC of an 8-10-day-old SD rat at low and high ma$ cations, respectively. To determine if the size of the IC was similar in the two types of rats at matched ages, the area of the 1C was determined by tracing the outlines of selected sections on a digitizing tablet connected with an Apple II computer with an R&M Biometrics software package. The area of the 1C was calculated rather than the area of the central nucleus alone because the subnuclear boundaries are unclear at young ages. Data were statistically analyzed using a Student's t-test.
The Nissl preparations revealed a heterogenous population of small, medium and large neurons in the IC of both groups of animals ( Figs. 1 and 2) . However, many more neuronal somata occurred in the GEPR as compared to the SD rat at comparable ages. This increase in neuron number appeared to be due to a selective increase in the small-sized neurons in both 4-6 and 8-10 days of age (Figs. lb and 2b) . The density of the Nissl substance appeared to be greater in the GEPR preparations than in the SD preparations. Therefore, the somata in the GEPR material were darker than those in the SD.
Quantitative analysis of the preparations confirmed these visual observations. At 4 days of age there were 116 + 24 small, 20 + 14 medium and 0.8 + 1.1 large neurons per analyzed grid in the SD (Fig.   3a) . In contrast, age matched GEPRs displayed 180 + 50 small, 18 + 14 medium and 0.1 + 0.3 large neurons in the same area (Fig. 3a) . Thus, the 4-day-old GEPRs had 55% more small neurons and 40% fewer medium-sized neurons than the SD rats. The large neurons which are infrequent at this age did not display a significant difference in number between these two strains of rats. Nevertheless, the GEPR displayed more total numbers of neurons than the SD rat (198 + 44 vs 147 + 11). The difference in the number of both small and medium-sized neurons was statistically significant (P < 0.001). LARGE  <1Sum 15-25um >25urn Fig. 3 . Histograms showing the average number of small, medium and large Nissl-stained neurons counted from 62,500 ~m 2 areas in the ICCN, ventrolateral portion, a: at 4-6 days of age the GEPRs display a 55% increase in the number of small neurons and a 40% decrease in the number of medium-sized neurons relative to the SD rats. There are very few large-sized neurons in both these types of animals, b: at 8-10 days of age the GEPRs display a 105% increase in the number of small neurons relative to the SD. At this age there are similar numbers of medium-sized and large neurons. Error bars indicate standard deviation; n = number of animals; 17-20 samples were counted from each animal.
The area of the IC was increased in size in the 8-10-day-old rats as compared to the 4-6-day-old rats. Concomitant with this increase was a decrease in cell density indicative of the growth and maturation of neuronal processes. At this age, the total number of neurons in the GEPR was greater than that of the SD (203 + 27 vs 127 + 27). (Fig. 3b) . These findings represent a 105% increase in the number of small neurons in the GEPR as compared to the SD. Note that at this age the number of the medium-sized and large neurons was similar in both groups of animals.
At both ages there were no significant differences in the numbers of neurons in chill or the ventral cochlear nucleus between the two strains of rats.
These data suggest that a developmental defect occurs in the generation of small neurons which results in an increase in the number of these neurons in the ICCN of the GEPR. This increase in small neurons is present prior to the time at which seizure activity commences. Therefore, small neurons are not generated as a result of the seizure activity in an attempt to compensate for the increased activity. The situation is somewhat different for the medium-sized neurons because in comparison to SD rats the 4-day-old GEPRs had fewer neurons of this size, the 10-day-old
GEPRs had similar numbers, and the adults displayed an increase (see Table I ). Such data suggest that a developmental lag in the growth of this size 
